For a plurisubharmonic weight function p on Cn let Ap(Cn) denote the (DFN)-algebra of all entire functions on C" which do not grow faster than a power of exp(p). We prove that the splitting of many finitely generated closed ideals of a certain type in Ap(Cn), the splitting of a weighted d-complex related with p, and the linear topological invariant (DN) of the strong dual of Ap(Cn) are equivalent.
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For a plurisubharmonic weight function p on Cn let Ap(Cn) denote the (DFN)-algebra of all entire functions on C" which do not grow faster than a power of exp(p). We prove that the splitting of many finitely generated closed ideals of a certain type in Ap(Cn), the splitting of a weighted d-complex related with p, and the linear topological invariant (DN) of the strong dual of Ap(Cn) are equivalent.
Moreover, we show that these equivalences can be characterized by convexity properties of p, phrased in terms of greatest plurisubharmonic minorants. For radial weight functions p, this characterization reduces to a covexity property of the inverse of p. Using these criteria, we present a wide range of examples of weights p for which the equivalences stated above hold and also where they fail.
For p a nonnegative plurisubharmonic (psh) function on C™, let Ap(Cn) denote the algebra of all entire functions / such that |/(z)| < AeBp^ for constants A, B > 0 depending on /. Algebras of this type arise at various places in complex analysis and functional analysis, e.g. as Fourier transforms of certain convolution algebras. The structure of their closed ideals has been studied for a long time, primarily in the work of Schwartz [25] , Ehrenpreis [9] , Malgrange [17] , and Palamodov [23] in connection with the existence and approximation of (systems of) convolution equations. The question whether a certain parameter dependence of the right-hand side of such an equation is shared also by its solutions, is closely related with the question of the existence of a continuous linear right inverse. The existence of such a right inverse is equivalent to the splitting of the closed ideal / associated to the corresponding equation. Also, since the quotient space Ap(Cn)/I is quite often identified with the space AP(V) of holomorphic functions on the variety V of / which satisfy the restricted growth conditions, the latter question is equivalent to the existence of a linear extension operator from AP(V) to >lp(Cn).
Answers to these questions for various algebras have been given e.g. by Grothendieck (see Treves [28] ), Cohoon [7] , Djakov and Mityagin [8] , and Vogt [33] . The fact that for p(z) = \z\s, s > 1, all closed ideals in AP(C) are complemented, was observed by Taylor [27] . Then Meise [19] extended Taylor's results, using a more functional analytic approach. He showed that the structural property (DN) of the strong dual Ap(Cn)'b of Ap(Cn) implies that all slowly decreasing ideals I{FX,... ,F") in Ap(Cn) are complemented.
The property (DN) is a linear topological invariant for Frechet spaces E, phrased in terms of a convexity property of the seminorms of E. It was introduced by Vogt [29] , who showed that a nuclear Frechet space E has (DN) iff E is isomorphic to a topological linear subspace of s, the space of rapidly decreasing sequences.
In the present article we characterize the weight functions p on C™ for which there are many splitting closed ideals in Ap(Cn). The main result, Theorem 2.17, shows that the following assertions are equivalent:
(i) For each complex submanifold of C" which is strongly interpolating for Ap(Cn) (see Definition 2.16) there exists a continuous linear extension operator E:Ap(V)^Ap(Cn).
(ii) Each slowly decreasing ideal I(FX,..., Fn) in Ap(Cn) splits. (iii) Ap{Cnyb has the property (DN).
(iv) The weight p has a convexity property, phrased in terms of greatest plurisubharmonic minorants.
(v) The weight p has a convexity property, given in terms of the growth of the solutions of certain Dirichlet problems for the complex Monge-Ampere equation. If the weight p is radial, i.e. p(z) = p(|^|), then (i)-(vi) are equivalent to (vii) For each C > 1 there exist Rr, > 0 and 0 < <5 < 1 such that p~1(CR)p~1{6R) < (p_1(-R))2 for all fl > iZo.
For radial weights p on C, satisfying p(2z) = 0(p(z)), condition (vii) is in fact equivalent to the splitting of all closed ideals in AP(C) (Theorem 3.4).
The significance of the characterization given above is underlined by the fact that for radial weights p on Cn with p(2z) = 0(p(z)) satisfying (vii), all principal ideals in Ap(Cn) split, as we prove in [19] . In particular, this implies that every nonzero convolution operator on A(Cn) admits a continuous linear right inverse. Moreover, condition (vii) is used in [20, Theorem 3] , to decide whether there exist continuous linear extension operators for ultradifferentiable functions of Beurling type (like Gevrey-classes) on compact sets.
The proof of the main theorem is established essentially in the following way: If (v) does not hold, then we construct a slowly decreasing ideal in Ap(Cn) for which the zero-variety is strongly interpolating and which does not split. Hence (i) as well as (ii) imply (v) . From (v) we get lower bounds for the greatest plurisubharmonic minorants, showing that (iv) holds. Using Hormander's d-estimates and a dual characterization of the property (DN), we prove that (iv) implies (iii). The proof, that (iii) implies (ii) was given already in Meise [19] . It is based on precise information about the structure of Ap(Cn)/I(FX,..., Fn) derived in [19] and an application of the splitting theorem of Vogt and Wagner [34] . This splitting theorem together with a result of Vogt [32] is also used to prove that (iii) implies (vi). Knowing (vi) we use an argument of Hormander [12] and a result of Berenstein and Taylor [6] , to show that (i) holds. The equivalence of (vii) and (v) follows from the fact that in this case the solutions of the corresponding Dirichlet problems are explicitly known. Condition (v) is also used to show that the properties (i)-(vi) fail for a large class of nonradial weights.
Using these criteria we present a wide range of examples of weights p for which the conditions of the main theorem hold and also where they fail. A rough impression of the situation for functions of one variable is described as follows: If p is radial and grows rather slowly, like log(l + |^|2)s, s > 1, then no infinite codimensional closed ideal in AP(C) is complemented. If p is radial and grows fast enough, like \z\s, s > 0, then all closed ideals split. If p is nonradial, like | Imz|a + \z\b, a > 1, a > b > 0, then AP(C) contains both splitting and nonsplitting ideals. However, the actual picture is more subtle. We construct examples of radial weight functions for which the conditions (i)-(vi) fail and also nonradial weight functions for which they hold.
Preliminaries.
In this section we fix the notation and recall some definitions and results which we shall use in the sequel. Without further reference we use the standard notation from complex analysis (see e.g. Hormander [11] ) and from functional analysis (see e.g. Schaefer [24] (2)log(l + |z|2) = 0(p(z)). (1) p(z) := \z\", p > 0.
(2) p{z) := (log(l + |z|2))8, * > 1. For further examples we refer to Berenstein and Taylor [4, 5] and Meise [19] .
For an open set fi in C" we denote by A(U) the algebra of all holomorphic functions on Q. For each weight function p on Cn we define a subalgebra Ap (Cn) of A(Cn) in the following way:
1.3 DEFINITION. For a weight function p on C" we put
The algebras of type Ap(Cn) arise at various places in complex analysis and functional analysis. We are particularly interested in certain closed ideals in Ap(Cn). Therefore we recall some notation from Kelleher and Taylor [13] and Berenstein and Taylor [4, 5] . where Ia denotes the ideal in the local ring 0a which is generated by the germs [g]a of all gel. If / = iioc then / is called a localized ideal. /ioc is a closed ideal in Ap(Cn) which contains / (see Kelleher and Taylor [13] ).
1.6 DEFINITION. Let Fx,..., FN G Ap(Cn) be given. Then we denote by (a) I(FX,... ,Fn) the ideal in ^4P(C") which is algebraically generated by the functions Fx,..., Fjv. 
and endow K(p, n) with its natural Frechet space topology. Since p has the property 1.1(2), K(p, n) is a nuclear Frechet space. By K(p, n)'b we denote the strong dual of K(p, n), and by K', , (p, n) we denote the locally convex space of all distributional differential forms of bidegree (r, s) with coefficients in K(p,n)'b.
1.9 PROPOSITION. For each weight function p on C"
is a topologically exact sequence.
PROOF. Since all the spaces in the exact sequence are (DFN)-spaces, and since d acts as a continuous linear operator, it suffices to show that the sequence is algebraically exact. Moreover, the sequence is semiexact, since d o d = 0. Hence the proof is a consequence of the following statements (a) and (b) below.
(a) Ap{Cn) = ker(K'{00)(p,n) A K[ox)(p,n)).
For T G K'{p,n) with dT = 0 it is well known that T is an entire function. Hence T e Ap{Cn) can be derived easily from the continuity estimates for T and the fact that T -T * x for each \ £ D(Cn) depending only on \zx\,..., |2"| and satisfying fc" xdX = 1, where A denotes the Lebesgue measure on Cn = R2n.
(b) For 1 < q < n and each ui G K',0 , (p, n) with dui = 0 there exists 6 Ĝ ('0,9-1) (P'n) with &0 = uStatement (b) is well known if the spaces K'lQ > (p, n) are replaced by the spaces L20g)(Cn, kp), k > 0, of Hormander [11] .
The proof of (b) is reduced to this case by using a homotopy argument. For X G D(Cn) as above and w G K',QAp,n) with duj = 0 it is easily checked that X * w is in Lf0 , (C", kp) for some k > 0. Therefore, there exists u G K',0 xs (p, n) with du -x * w by Hormander [11, 4.4.2] . Hence we get (b) if we can find v e K',0 xAp,n) with dv = to -x * w. Without verifying the details, we outline the formal argument, which implies the existence of v: For fixed c G C" we define the holomorphic map 7rp:CxCn^C", np{t,z) :=z + tc.
Then we write the pullback 7r*(w) of w as 7r*(w) =a/\di+ 8, where a is a (0, q -1) form and 8 is a (0,(7) form, and neither involves di. Then (1) aj,k < aj,fc+i for all j, k e N, (2) ajtl > 0 for all j G N. is denoted by Ar(cx) and is called a power series space of radius R and exponent sequence a. A00(a) is called a power series space of infinite type, while A#(a) is called a power series space of finite type if 0 < R < oo. Note that all power series spaces Ajt(a), 0 < R < oo, are isomorphic to Ai(oj).
The following examples of power series spaces are well known: Aao(j1ln) Ã (Cn), Aoo(log(l + j)) = s~ C^iS1), and Ax{j'/n) ~ A(Dn), where S1 denotes the unit circle and where D denotes the unit disk.
Next we recall the linear topological invariants (DN) and (fi) which were introduced by Vogt [29] and Vogt and Wagner [34] , and which are closely related with power series spaces of infinite type.
1.12 The property (DN). Let £ be a metrizable locally convex space with a fundamental system (|| |U)feeN of seminorms. E has property (DN) if the following holds:
, .
There exists m G N such that for each fc G N there exist n G N [DN> and C > 0 with || ||2<C7|| ||m|| ||". As an immediate consequence we get the following proposition. is complemented in Cn.
In this section we shall prove that the conclusion of Proposition 2.1 holds if and only if Ap(Cn)b has (DN). Furthermore, we shall show that several interesting properties concerning p and Ap(Cn) are equivalent to Ap(Gn)'b having (DN). The proof of this main result of the present paper is prepared by a series of auxiliary statements. Throughout this section p denotes a given weight function which satisfies the conditions stated in 1.1.
NOTATION. Let / be a continuous function on C™ which is bounded from below. Then we denote by GSM(F) the greatest plurisubharmonic minorant of /. It is easy to see that 
Without loss of generality we can assume that (m -k)e > 1.
Next we put q := Im and define for A > Aq MA := {z e Cn\p{z) < eA}.
Then we choose xa G C°°(C") with 0 < xa < 1, Xa\Ma = 1, xa(z) = 0 for all zeCn with dist{z, MA) > 1 and sup sup |c?xa(^)| = C < oo.
A>A0z€C"
In the sequel we shall prove the existence of C > 0 such that for each / G Bk and for each A > Ar, we can find 3a G Ce^Bi and hA G Ce~ABq with f = gA + h-A, which implies (1). To do this we note that ua '■= fdxA is a d-closed (0, l)-form which satisfies We put gA '■-Xa/ -ua and /m = (1 -Xa)/ + ua-Then our choice of ua implies gA e A(Cn) and hence f = gA + h-A implies hA G A(C"). To estimate the growth of gA and hA, we note that (3) implies (6) kp(z) < p{z) + A for all z e Cn with p(z) = eA.
Hence we have (k -l)p(z) < A for all these z G C". By the maximum principle for plurisubharmonic functions, this proves that (6) holds for all z G Ma-By the properties of xa and (3) this implies \XAf{z)\ = |/(z)| < exp(fcp(z)) < exp(p(0) + A) for all z G MA, (7) \XAf(z + w)\< exp(kp(z)) < exp{p{z) + A) for all |w| < 1 and all z G Ma with p(z) = eA.
Because of (7) we have
and hence (3) together with (5) implies the existence of C2 > 0 such that for all
By well-known arguments (9) together with (2) implies the existence of C3 > 0 such that for all A > Ao and all z G Cn we have \9a(z)\ < C3 exp(p» + A + ^±1 log(l + |*|2))
This shows gA G C4eABx.
To derive the corresponding estimate for Ha we note that the choice of m G N and the definition of Ma imply that for all z £ Ma we have
Since / is in Br, this implies
Consequently there exists C5 > 0, not depending on A, with
Then (5) and (10) together with (2) and (3) and the fact that \ia = (l~XA)f + UA is in A(Cn) imply the existence of Cq > 0 and C7 > 0, not depending on A, such that for all A > A0 and all z G C" we have
Since q = Im, this shows /^ G C7e~ABq and completes the proof. It is easy to check that the following holds:
2.5 LEMMA. Assume that the weight functions p and q on C" are equivalent.
Then we have 2.6 NOTATION. Let p be a weight function on Cn with p(0) =0. For A > 0 and 0 < 6 < 1 we put fi = fi(A, 6) := {z e Cn\6A < p{z) < A}, dnA ~ {z e dQ\p{z) = A}, dfi« := {z e dQ\p(z) = 6A). (5) has the required properties, we fix is harmonic in fi and that (3) lim H(z) = 0 for each z G <9fig.
This holds since our choice of S implies that the level set {z G Cn\q(z) = 8A} = dQg satisfies a cone condition at each point. The definition of H implies h < H in fi.
Hence we get from (1) (4) u{z) < h*(z) < H{z) for all z G fi.
Since u|c*fig = 0, we get from (3) and (4) that (5) /l*|dfi6EE0.
By (2) and (5) we get from Walsh [35, Lemma 1] , that h is continuous on fi, i.e. h*\Q = h. Hence (2) (resp. (5)) implies that h has a continuous extension to 3Qa (resp. dUs) which is identically 1 (resp. 0). 
and note that Wa is continuous on C" by 2.7. Moreover, our choices imply that for each z G C" with q(z) = eA = A/2k, we have
Since Wa is continuous and W^z) = q{z) for all z G Cn with q(z) = A, it follows from Remark 2.8 and Bedford and Taylor [1, Theorem A] , that WA{z) > q(z) for all z e fi(A, e). Hence Wa is plurisubharmonic on C" because it is continuous and either locally equal to a plurisubharmonic function or else satisfies the appropriate local subaveraging properties. We claim that (2) mm{q +A,mq-A)>WA-This is an immediate consequence of the following considerations: Since Wa is plurisubharmonic on C", (2) implies (3) GSM(mm{q +A,mq-A)) >Wa-
From (3) and (1) PROOF. Since q does not satisfy 2.10(D), there exist 0 < e < 1 and 0 < r\ < 1 such that for each Ar, > 0 and each 0 < S0 < e there exists A > An such that for each Sr, < 6 < e with SA e Iq there exists w e C" with q(w) = eA and h(w,A, S) < 1 -77. Now choose Ar, = j and S0 = e/2j for j G N. Since Iq is dense in [0,oo[ by hypothesis, we can find A3 > j and Sj with e/2j < Sj < e/j and SjAj G /, such that for some point w3 G C" with q{wj) = eA3 we have h(wj, Aj, Sj) < 1 -97. Then it is clear that limJ_,00 Aj = 00 and limJ_>00(5j = 0. Because of 1.1(2), this implies limJ_00 \wj\ = 00.
2.13 LEMMA. Let p be a weight function on C" and let I -Iioc{Fi, ■ ■ ■, Fm) be a slowly decreasing ideal in AP(C") with dimAp(C")/J = 00 which is complemented. Then there exist sequences (aj)j€X\ in C" and (^)jGn in Ap(Cn) which have the following properties:
(1) Fx (aj) = 0 for 1 < / < m and all j G N.
(2) lhTij^oo Kl = 00. From (a) and (7) it follows that F% e AP(C") for 1 < i < n. Obviously we have V (Fx,..., Fn) = {wj \j e N}. We claim that (FX,...,F") is slowly decreasing. To see this, we remark that there exists C > 0 such that for each j£N and each z G C with ^|sj| < |z| < ||sj + i| we have \F(z)\ > C\z -s0\. Furthermore we get from (7) and Berenstein and Taylor PROOF. To argue by contraposition we assume that there exists an admissible weight function q which is equivalent to p and does not satisfy 2.10(D). Then we show that there exists a slowly decreasing ideal I(FX,..., Fn) in Ap(Cn) which is not complemented. To find a noncomplemented ideal we note that by our assumption q satisfies 2.12(*). Now let (wj)jEXs be the sequence in Cn which exists by 2.12(*). By Lemma 2.14 we can find a subsequence (zj)jeN of (Wj)>eN an<f a slowly decreasing ideal I = I{FX,... ,Fn) with I={ge Aq(Cn)\g(zj) = 0 for all j G N}.
If we assume that / is complemented, then Lemma 2.13 implies the existence of a subsequence (o,')jGn of (zi)jeN and of a sequence (gj)j^N in Aq(Cn) with gj(aj) = 1 for all j e N which satisfies condition 2.13 (4) . Hence the plurisubharmonic functions u3 := log \g3\, j G N, satisfy Uj(oj) = 0 for all j G N and By the definition of h{-,D3,Sj) we obtain from (4) and (5) that Uj(z) < g(z) for all z G fi(Dj, S3). By (2) and by our choice of k and j this implies in particular
which is a contradiction. Hence our assumption on the complementation of I was false. Thus we have shown that / is not complemented in Aq(Cn) = Ap(Cra).
2.16 DEFINITION. Let V be a complex submanifold of Cn of complex dimension k and let p be a weight function on C™.
(a) V is said to be strongly interpolating for p if there exist Fi,..., Fm in AP(C") and positive numbers e and C with (1) V = {ze C^F^z) = 0 for 1 < j < m} and (2) E |A/,j(z)| > £exp(-Cp(z)) for all z G C, where the sum is taken over all the determinants Aij of the (n -k) x (n -k) submatrices of the matrix (dFj/dzx)x<j<miX<i<n. (2) => (6): By Proposition 1.9, the sequence (6) is exact. Since the hypotheses on p imply by Vogt [32, Theorem 3.4] , that K',0 Ap,n) ~ s' for all 0 < q < n, the exactness of (6) implies that the spaces
are isomorphic to subspaces and also to quotient spaces of s'. Thus (Kq)'b has the properties (DN) and (fi). Now the long exact sequence (6) can be decomposed in the short exact sequences
0-ff,-»#(",,) (P. n)-^K,+i-»0, 0<q<n.
Dualizing (8) we get the exact sequence License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use (6) =>• (7): Let V be given as in 2.16. Then it follows from the proof of Berenstein and Taylor [6, Theorem 1] , that there exists a suitable open neighborhood S of V in Cn, a holomorphic retraction rr: 5 -► V and a function x G C°°(S) which is identically one on a suitable neighborhood of V. If A G AP(V) is given, then A := x(A o7r) G K',q 0) (p, n) is an extension of A, which is holomorphic in a neighborhood of V. Then an extension E(X) e AP(C") of A is obtained by using the Koszul complex Lsr = As(Cm) ® K',QAp, n) (see Hormander [12] or Kelleher and Taylor [14] ). In fact, E(X) is obtained by applying a sequence of explicit maps, all of which are continuous and linear, except possibly for the steps involving the solution of certain 3-equations. However, by (6), these steps can also be done in a continuous linear way, which proves (7). (7) => (5): To argue by contraposition, we assume that (5) does not hold. Then, the proof of Proposition 2.15 shows that there exists a slowly decreasing ideal I(FX,... ,Fn) in Ap(Cn) which is not complemented.
From the construction of I(FX,..., Fn) in Lemma 2.14 it follows easily that V = {ze Cn|F,-(2) = 0,1 < j < n} is a strongly interpolating complex submanifold of C" of dimension zero. Hence (7) does not hold.
REMARK, (a) The proof of the implication (6) => (7) (1) AP(C);, has (DN). (2) =► (1) by Theorem 2.17.
Radial weight functions.
In this section we restrict our attention to radial weight functions. We derive two characterizations of the (DN)-weight functions in this class. One is phrased in terms of p_1 and its proof is based on the results of §2, while the other is one phrased in terms of the Young conjugate of the function t i-► p(e') and its proof is based on a sequence space representation of Ap(Cn)'b. These conditions enable us to give many examples. In particular, we construct examples of radial weight functions p on C satisfying p(2z) = 0(p(z)) for which AP(C) contains noncomplemented as well as complemented infinite codimensional ideals.
To state our first condition, we recall that a radial continuous function z h-► p(|z|) on C" is plurisubharmonic iff t *-> p(e') is convex. Hence r h-► p(r) is strictly increasing for all large r, whenever z i-► p(|z|) is a weight function on Cn. Consequently, the inverse function p_1 is defined on [jB,oo[ for sufficiently large B > 0. which implies r3rd > r\+d and hence
The converse implication follows by reversing the above arguments. Obviously (5) implies (2) . Hence the proof will be complete, if we show that (2) implies (5).
To do this, assume that for some 0 < d < 1 we have , ,
For each C > 1 there exists Rq and 0 < 8 < 1 such that for all [b> R > R0, p-1(Ci?)(p-1(«5i2))d < (p-x(-R))1+d-Then fix C > 1, choose 0 < 6 < 1 according to (6) and put C" := C/8. From (6) with C" > 1 we get 0 < 8' < 1 and R'0 such that for all R > R'0 we have
Replacing R by 8R, this gives for all R > R'0/S:
It is easy to check that (6) and (7) imply for all R > R^/S
Hence (6) (6) For each C > 1 there exist Rr, > 0 and 0 < 8 < 1 such that for all R > Rr, we havep-1(CR)p-1(8R) < (p-^R))2. (1) p(z) = |z|'(log(l + |z|2)r, p > 0, o > 0. is a radial subharmonic function. Since it is easy to check that p(2z) = 0(p(z)), p is in fact a radial weight function. Claim, p is not a (DN)-weight function.
To prove this we argue by contradiction. Assume that p is a (DN)-weight function. Then we get from 3.3 that the following holds for h: x >-* p*(x)/x: There exists m G N such that for each k G N there exists n G N , .
and C > 0 such that for all 7 G N (7) h(j/m) + h(j/n) < 2h(j/k) + CI3.
Now we fix k G N with k > 4(m -I-2) and find n G N with n > k and C > 0 according to (7) . Because of (8) By the definition of (s;)iGN, by our choice of j and by (8) and (a), we get from (77)
Since this implies 4(m + 2) > /c, we derived a contradiction to our choice of k. Hence p is not a (DN)-weight function.
(2) For 1 < q < 00 and n G N define zn := ((n + l)!)9-Then the sequence (zn)neN satisfies (a) and (8) To prove this claim, let k G N be given. Then we put Ck := sup{k(<p(x) -ip(sj)) -u3(x)\0 < x < Sj and j G N with Xj+x/xj < k).
By (1)(8), there are only finitely many j£N with Xj+x/xj < k, which implies Ck < 00. Next let j G N be given. Since the graph of Uj is a supporting line to the epigraph of the convex function x 1-► tp(x) -<p(sj) at the point (s3,0) G R2, we have Uj(x) < <p(x) -<p(sj) for all x > 0 and consequently (c) Uj(x) < k(tp(x) -<p(s3)) for all x > Sj. PROOF. The arguments used in the proof of Lemma 2.14 show that we can find a subsequence of (w3)jeN, again denoted by (w>j)j€N) such that the function
has the following properties:
(1) there exist A, B > 0 with |F(z)| < Aexp(J5p(z)) for all z G C, (2) there exists e > 0 such that for all z G C with \z -w3\ > 1 for all j e N we have |F(z)| > £, (3) there exists 8 > 0 with infjGN |F"(w,-)| > 8.
By (1) and (2) F is slowly decreasing in AP(C), and AP(C)/I(F) is isomorphic to Aoo((p(wj))jgn)(, (see Berenstein and Taylor [4, Theorem 3.7] or Meise [19, 3.8] ).
From ( In this section we study examples of nonradial weight functions p of the form p(z) = q(\ Imz|) + t-(|z|), where q is convex and where q dominates r. These examples include most of the nonradial weights p for which the spaces AP(C") are important for applications. We show that in many cases Ap(Cn)'b fails (DN). However, we also describe a method how to generate (DN)-weight functions of this form. If, in addition, p is convex, then our examples imply curious existence and nonexistence results for plurisubharmonic functions satisfying certain complicated growth conditions. 4.1 PROPOSITION. Let r and q be nonnegative continuous functions on [0, oo[ which have the following properties:
(i) q is convex, strictly increasing and satisfies q(2t) = 0(q(t)).
(ii) z i-► r(|z|) is a weight function on C™.
(m)\imt^oo(r(t)/q(t))=0.
Then p: z \-* q(\ Imz|) + r(|z|) is a weight function on C" which is not a (DN)-weight function.
PROOF. It is easy to check that p is a weight function. Moreover, we can assume without restriction that q and r are C1 -functions with q(0) = 0 = r(0) and that q and r are strictly increasing. Then it follows easily from the implicit function theorem that for each A > 0 and each 0 < 8 < 1 the set U(A,8) has a C^-boundary. Hence the proof of Lemma 2.9 shows that p is admissible. Then it is easy to check that condition 2.10(D) is equivalent to (See e.g. Lundin [16] or Bedford and Taylor [3] , where the extremal function for a convex set in R" is discussed.) We claim that for each 0 < 8 < 1 we have we have by (6) and (7) Now we define h(-, A, To see this, we choose F = (Fx,..., Fn) e (Af(Cn))n with the following properties: (i) F is slowly decreasing in Af(Cn) and in AP(C"),
(ii) sup{q(\lma\)/(l + f(a))\a e Cn,Fj(a) = 0 for 1 < j < n} < oo, (iii) there exist e > 0 and C > 0 such that |Jf(«)| > £exp (-6f(a) ) for each a G C" with Fj(a) = 0 for 1 < j < n, where Jp denotes the Jacobian determinant of F. Vogt [22] . REMARK. Example 4.5 shows that Proposition 4.1 does not hold if we omit the condition q(2t) = 0(q(t)) in 4.1(i).
The examples which we have derived so far have some interesting consequences concerning the nonexistence (resp. the existence) of plurisubharmonic functions with certain growth conditions. We do not know how to give direct proofs of these facts.
Recall that for a convex function p on C" = R2™ the conjugate function p*: R2n
->] -oo, oo] is defined by p*(x) = sup{x ■ y -p(y)\y G R2"}. . By a slight modification of the arguments used to prove Theorem 3.1 of Taylor [27] , the existence of such a projection is equivalent to the existence of an entire function G on C3™ which satisfies G(z, iz, w) = exp(iz • w) for all (z, w) G C2" and for which u := log |G| satisfies condition (/?). That is, we need to know when the analytic function (z, w) i-► exp(iz ■ w) can be extended off the subvariety V = {(z,c,w)eC3n\c = iz} in such a way that the bound (8) holds. By well-known techniques (see Hormander [11, Chapter 4] or Taylor [27] ) this is equivalent to the existence of a psh function u on C3n satisfying (a) and (8).
4.7 EXAMPLE. For s > 1 and t > 1 put o := s/(s -1) and t = t/(t -1).
( 
